selected towns random sampling was performed based on the telephone book. The first 10 families in each town that were reached, fulfilled the inclusion criteria, and agreed to participate were included in the analysis. Inclusion criteria mainly were having a child aged 6-11 years and being a couple (mother and partner) aged 20-50 years living in a common household. Severe chronic diseases were considered exclusion criteria because they could lead to a different lifestyle or affect metabolic pathways and thus influence biomarkers of chemical exposure.
Introduction
We have shown [1] that levoglucosan concentrations from pooled urine samples are correlated with the agrarian quota in each town. Levoglucosan has been proposed as biomarker of wood-smoke exposure [2] . Its relevance as wood-smoke indicator in ambient monitoring is well established [3, 4] .
Levoglucosan itself is not considered toxic and most of this substance is excreted unchanged in urine within relatively short time [5] . Wood-smoke is believed to contain many toxic substances rendering exposure to high concentrations of wood-smoke derived pollutants a health concern [6] [7] [8] [9] . Thus levoglucosan might act as an indicator of exposure towards polycyclic aromatic hydrocarbons (PAH) that are prevalent in wood-smoke [10] and are a group of chemicals including many know cancerogenic substances.
Methods
An Austrian biomonitoring feasibility study was performed with sample collection taking place in February and March 2009. The participants were selected based on a two-stage random sampling strategy. A selection process based on stratification by urbanisation was initiated. Five classes of towns were constructed according to the population numbers (table 1) . Vienna is the only town in Austria with more than 1 million inhabitants. From the other classes one town each was selected at random. In each of the 5 all samples while nicotine and its metabolites cotinine-Nglucuronide, cotinine-N-oxide, nornicotine, and nicotine-1'-N-oxide where not detected in all pooled children's samples. Nicotine and its metabolites were all strongly (r always > 0.8) and highly significantly (p always < 0.01) correlated with each other. Therefore only cotinine was used for further analysis.
Hydroxypyrene was always found well above the limit of quantification (0.00025 µg/l) with values ranging between 0.09 and 0.16 µg/l).
We considered wood-smoke and tobacco smoke exposure possible factors influencing hydroxypyrene concentration. Also concentration was expected to be higher in larger urban agglomerations. In simple linear regression cotinine did not exhibit a significant influence (p = 0.54). Dropping this factor did not change the other estimates to a relevant extent. Therefore the final model only included levoglucosan (per mg creatinine, but per litre the results were not much different, data not shown) and population density (table 2). In this multiple linear regression both parameters were positively and significantly related to hydroxypyrene.
Discussion
Hydroxypyrene is an indicator of PAH exposure and therefore of high health relevance. A strikingly high proportion (63%) of its variability could be explained by population density and levoglucosan levels alone indicating that local urban sources (e.g. road traffic) and wood burning at least under weather conditions prevailing in winter in a Middle European alpine country are the main environmental PAH sources. This finding supports the notion that wood smoke is indeed a relevant source of air pollution [10] . This is a small pilot study with a limited number of data points. Therefore results should be considered preliminary only.
Not only is levoglucosan a poor indicator of individual long-term exposure because of its short biological halflife [5] , but also hydroxypyrene is but a poor proxy for total PAH exposure under environmental conditions [12] . Therefore pooled samples are likely better suited to demonstrate an association although on a population instead of an individual level only. 
